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Light Redirecting Systems 

Proposed Application 
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Objectives 

•  Develop a step-by-step tutorial as a guide to use BSDF to 
simulate prismatic panel in a room. 

•  Design optimized light redirecting system for southern skies. 
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Workflow 
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Steps of workflow 

Drafting 
• Modeling 

Exporting 
Geometry 
• DIVA 
• RAD File 

BSDF 
Generation 
• genBSDF 
• Radiance 
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Drafting Options 

•  Drafting the geometry with rhino. 
•  Other options including text input & grasshopper 

parametric modification. 

Grasshopper Parametric 
modification Text input using notepad 
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Workflow for BSDF to surface 
geometry 
•  Drafting the geometry with Rhino 

α=25°- 35°- 45° 

d=2 cm 
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Workflow for BSDF to surface 
geometry 
•  Exporting the geometry using         for Rhino 

•  Assign a unique name e.g. “MonitorGlass” to the designed geometry 
within Diva, so all polygons have the same material name 

•  Run Visual Simulation to generate the files. 
•  Add the material description in the material file (full.rad) with a 

refractive index similar to the pmma material (n=1.4893) 
void dielectric 
MonitorGlass 
0  
0 
5 0.5 0.5 0.5 1.4893 0 
 
 
 

2014 International RADIANCE Workshop, London, UK, September 1st to 3rd  



Workflow for BSDF to surface 
geometry 

•  *.rad file: A text file 
containing the polygons co-
ordinates in 3D space 

Y-coordinates Z-coordinates X-coordinates 

X-coordinates 
Y-coordinates 
Z-coordinates 
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Workflow for BSDF to surface 
geometry 
•  Use radiance’s genBSDF command to convert the 

surface geometry into a BSDF function through an 
*.xml file 

genBSDF.exe   full.rad   1>full.xml 
 Command Program Input file Output file 

Output file: 
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Workflow for BSDF to surface 
geometry 

G
e

o
m

e
try 

Sc
a

tte
ring

 D
a

ta
 

(Tra
nsm

issio
n) 

Sc
a

tte
ring

 
D

a
ta

 
(Re

fle
c

tio
n) 

                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                                              

•  The generated xml 
file contains data 
about the geometry. 
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α = 25° 

Klem Patches using BSDF viewer 



Klem Patches using BSDF viewer 

α = 25° 



Klem Patches using BSDF viewer 

α = 35° 



Klem Patches using BSDF viewer 

α = 35° 



Klem Patches using BSDF viewer 

α = 45° 



Klem Patches using BSDF viewer 

α = 45° 



Preparing for  
Simulation 
•  Need to consider more 

than one klem patch, 
therefore simulation 

•  Add the BSDF function xml 
file into the DIVA material 
file. 

 
void BSDF BSDF_Material 
6 0 full.xml 0 0 -1. 
0 
0  

z z' 

y 

Schematic Diagram representing reflected and  
transmitted sides of a BSDF 
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Diva Material 
•  Saved as a text file in C:

\Diva\Daylight 
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Simulations 
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Room Dimensions 
•  The selected room is of dimensions 3.5 x 6.0 

x 2.8 meters with a wide window of 1.0 
meters high 
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Simulations 
•  The idea of the 

simulations is to observe 
the improvement in light 
redirected upwards. 

z z' 

y 
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Simulations 
•  Add the BSDF 

material for the 
glass part. 

•  Make sure you add 
the .xml file in the 
folder of the model 
file too. 
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Prism α = 35° 
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Prism α = 45° 
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Simulation Results 

Graph showing the percent enhancement on the ceiling 
illumination (using average of sensor points on the ceiling) 
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Prism α = 25° 
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DGP 5 phase method 
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Compare with Tracepro 

2014 International RADIANCE Workshop, London, UK, September 1st to 3rd  



Light Redirecting Systems 
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Compared genBSDF results with TracePro and small 
make shift setup 



0 

10 

20 

30 

40 

50 

60 

70 

80 

90 

100 

0 10 20 30 40 50 60 70 80 

5 

10 

15 

25 

35 

45 

55 

Solar Altitude ° 

%
 T

ra
n

sm
iss

io
n

 u
p

 

α ° 

α °=5-55 

TracePro Results 

Graphs Show varying solar altitude with % Transmission 
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TracePro Results 

Graphs Show the normalized frequency & average 
radiation through the year with respect to solar altitude 
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Conclusion 

•  In conclusion 

•  The Prism α = 35° showed the optimum design in most solar 
altitudes -especially high ones- in Egypt. 

•  A Prism with a different angle can be selected for the redirecting 
example 

•  Need validation with the 3-phase method and perhaps the 5-
phase 

  

2014 International RADIANCE Workshop, London, UK, September 1st to 3rd  



Questions?? 


